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DETAILED ACTION 



Claim Rejections - 35 USC §103 



1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Falk et al. 
(US 4,860,279 A) in view of Roberts (US 6,128,1 11 A). 

Regarding claim 1, Falk et al. disclose an apparatus for multiplexing (Figure 3), the 
apparatus comprising: 

first and second lasers (light sources 106(1) and 106(2), which may comprise lasers; 
column 1, lines 20-21); 

first and second digital data signals (input via terminals 104(1) and 104(2)); 

first and second photonic modulators configured to modulate the first and second lasers 
with the first and second digital data signals, providing first and second modulated photonic 
signals (Falk et al. disclose that the light sources 106 are switched on and off according to the 
digital data signals and thus act as modulators; column 5, lines 7-20); 

first and second delay mechanisms configured to provide delayed copies of the first and 
second modulated photonic signals, delayed by first and second delays (the longer of the two 
arms in each interferometer 102(1) or 102(2) provides a delayed copy of the incoming signal; 
column 5, lines 20-31), respectively; and 
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combiners configured to combine the delayed copies with the first and second modulated 
signals to form first and second consolidated modulated signals, respectively (each 
interferometer combines the modulated signal on the shorter arm with the delayed copy of that 
signal on the longer arm to form a consolidated signal; column 5, lines 20-31). 

Falk et al. do not specifically disclose a control module configured to adjust the power of 
the first and second consolidated signals by first and second weights, respectively, corresponding 
to the quality of service required by first and second users. 

However, Roberts teaches a system (Figure 1) including multiplexed modulated optical 
signals such as in the one disclosed by Falk et al. Roberts further teaches that the power levels of 
the optical signals in such a system are ideally high enough to achieve a sufficient signal to noise 
ratio at a user's receiver, yet not so high that nonlinear effects degrade the signal during the 
transmission to that user (column 1, lines 13-34). In order to obtain ideal power levels in the 
optical signals, Roberts teaches a control module 16 that adjusts the power of first and second 
transmitted signals corresponding to the quality of service required by the users at the receiving 
end (column 5, lines 17-29). Examiner notes that Roberts teaches that the control module 16 may 
adjust each of the signals differently, or in other words, by different respective "weights," 
according to the feedback corresponding to the quality requirements at the receiving end. 

It would have been obvious to a person of ordinary skill in the art to include a control 
module such as taught by Roberts in the system disclosed by Falk et al. to adjust the power of the 
first and second consolidated signals so that they may be optimally received by users. One in the 
art would have been particularly motivated to combine the control module taught by Roberts 
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with the system disclosed by Falk et al. because Falk et al. discloses multiplexing signals over a 
fiber medium and Roberts specifically teaches optimizing signals transmitted in that manner. 

Regarding claim 2, Falk et al. disclose a multiplexing combiner 124 configured to 
combine the first and second consolidated modulated signals. 

Regarding claim 3, Falk et al. disclose an output line (such as waveguide 126) configured 
to transmit the multiplexed output toward a destination over a carrier medium (fiber 118). 

Regarding claim 4, Falk et al. disclose (Figures 4 and 5) a splitter located at the 
destination and configured to receive from the carrier medium and split the multiplexed output 
into first and second daughter signals (such as splitter 240 shown in Figure 4). 

Regarding claim 5, Falk et al. disclose third and fourth delay mechanisms configured to 
provide first and second delayed copies of the first and second daughter signals, delayed by the 
first and second delays, respectively (the longer of the two arms in each interferometer 202(1) or 
202(2) in Figure 4 provides a delayed copy of the incoming signal; column 5, lines 54-68; 
column 6, lines 1-3). 

Regarding claim 6, Falk et al. disclose a first detector configured to extract the first 
digital data signal from the first daughter signal and the first delayed copy; and second detector 
configured to extract the second digital data signal from the second daughter signal and the 
second delayed copy. Figure 4, for example, shows a first detector comprising photodetectors 
204(1) and 206(1), and differential amplifier 208)(1), for extracting the first digital data signal 
and shows a similarly constructed second detector for extracting the second digital data signal. 
Figure 5 further shows an alternative embodiment using single photodetectors 304(1) and 304(2) 
for extracting the first and second data signals, respectively. 
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Regarding claim 7, Falk et al. disclose that the carrier medium 1 18 is an optical fiber 
(column 5, line 42). 

Regarding claim 8, Falk et al. in view of Roberts describe a system as discussed above 
with regard to claims 1-7. Falk et al. do not disclose that the first and second modulated photonic 
signals are encoded using orthogonal codes. However, Roberts further teaches encoding 
transmitted signals with orthogonal codes to provide a monitor/dither signal (column 5, lines 49- 
67; column 6, lines 1-7). It would have been obvious to a person of ordinary skill in the art to 
encode the first and second signals using orthogonal codes as taught by Roberts in the system 
described by Falk in view of Roberts in order to provide monitor signals that can be easily 
recovered at the receiver to provide feedback for the control module already discussed with 
regard to claim 1. Examiner notes that claim 8 does not further recite details regarding the 
orthogonal codes. 

Regarding claim 9, Falk et al. disclose that the first and second consolidated modulated 
signals are combined into a multiplexed output (using coupler 124) and transmitted across a 
carrier medium (fiber 118). 

Regarding claim 10, Falk et al. disclose a multiplexing combiner (coupler 124 shown in 
Figure 3) operably connected to combine the first and second consolidated modulated signals 
into a multiplexed output; and a splitter (splitter 240 shown in Figure 4), further configured to 
receive and split the multiplexed output into first and second daughter signals. 

Regarding claim 1 1 (as similarly discussed above with regard to claim 5), Falk et al. 
disclose third and fourth delay mechanisms configured to provide first and second delayed 
copies of the first and second daughter signals, delayed by the first and second delays, 
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respectively (the longer of the two arms in each interferometer 202(1) or 202(2) in Figure 4 
provides a delayed copy of the incoming signal; column 5, lines 54-68; column 6, lines 1-3), 

Regarding claim 12 (as similarly discussed above with regard to claim 6), Falk et al. 
disclose a first detector configured to extract the first digital data signal from the first daughter 
signal and the first delayed copy; and a second detector configured to extract the second digital 
data signal from the second daughter signal and the second delayed copy. Figure 4, for example, 
shows a first detector comprising photodetectors 204(1) and 206(1), and differential amplifier 
208)(1), for extracting the first digital data signal and shows a similarly constructed second 
detector for extracting the second digital data signal. Figure 5 further shows an alternative 
embodiment using single photodetectors 304(1) and 304(2) for extracting the first and second 
data signals, respectively. 

Regarding claim 13, Falk et al. disclose (Figure 3) a method for coherence multiplexing, 
the method comprising: 

providing first and second lasers (light sources 106(1) and 106(2), which may comprise 
lasers; column 1 , lines 20-21); 

providing first and second digital data signals (through input terminals 104(1) and 
104(2)); 

modulating the first and second lasers with the first and second digital data signals to 
provide first and second modulated photonic signals (column 5, lines 7-20); and 

providing delayed copies of the first and second modulated photonic signals, delayed by 
first and second delays, respectively, the delayed copies being recombined with the first and 
second modulated signals to form first and second consolidated modulated signals (the longer of 
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the two arms in each interferometer 102(1) or 102(2) provides a delayed copy of the incoming 
signal, and each interferometer combines the modulated signal on the shorter arm with the 
delayed copy of that signal on the longer arm to form a consolidated signal; column 5, lines 20- 
31). 

Falk et al. do not specifically disclose adjusting the power of the first and second 
consolidated signals by first and second weights, respectively, corresponding to the quality of 
service required by first and second users, respectively. 

However, as similarly discussed above with regard to claim 1, Roberts teaches a system 
(Figure 1) including multiplexed modulated optical signals such as in the one disclosed by Falk 
et al. Roberts further teaches that the power levels of the optical signals in such a system are 
ideally high enough to achieve a sufficient signal to noise ratio at a user's receiver, yet not so 
high that nonlinear effects degrade the signal during the transmission to that user (column 1, 
lines 13-34). In order to obtain ideal power levels in the optical signals, Roberts teaches a control 
module 16 that adjusts the power of first and second transmitted signals corresponding to the 
quality of service required by the users at the receiving end (column 5, lines 17-29). Examiner 
notes that Roberts teaches that the control module 16 may adjust each of the signals differently, 
or in other words, by different respective "weights," according to the feedback corresponding to 
the quality requirements at the receiving end. 

It would have been obvious to a person of ordinary skill in the art to include adjusting the 
power of the signals such as taught by Roberts in the method disclosed by Falk et al. so that the 
first and second consolidated signals may be optimally received by users. One in the art would 
have been particularly motivated to combine the adjusting step taught by Roberts with the 
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method disclosed by Falk et al. because Falk et al. discloses multiplexing signals over a fiber 
medium and Roberts specifically teaches optimizing signals transmitted in that manner. 

Regarding claim 14, Falk et al. disclose combining the first and second consolidated 
modulated signals into a multiplexed output (using coupler 124). 

Regarding claim 15, Falk et al. disclose transmitting the multiplexed output over a carrier 
medium (fiber 1 1 8). 

Regarding claim 16. Falk et al. disclose splitting the multiplexed output into first and 
second daughter signals (using splitter 240 in Figure 4). 

Regarding claim 17, Falk et al. disclose providing first and second delayed copies of the 
first and second daughter signals, delayed by the first and second delays, respectively (the longer 
of the two arms in each interferometer 202(1) or 202(2) in Figure 4 provides a delayed copy of 
the incoming signal; column 5, lines 54-68; column 6, lines 1-3). 

Regarding claim 18, Falk et al. disclose extracting the first digital data signal from the 
first daughter signal and the first delayed copy; and extracting the second digital data signal from 
the second daughter signal and the second delayed copy. Figure 4, for example, shows a first 
detector comprising photodetectors 204(1) and 206(1), and differential amplifier 208)(1), for 
extracting the first digital data signal and shows a similarly constructed second detector for 
extracting the second digital data signal. 

Regarding claim 19, Falk et al. disclose that the carrier medium 1 18 is an optical fiber 
(column 5, line 42). 

Regarding claim 20, Falk et al. in view of Roberts describe a method as discussed above 
with regard to claims 13-19. Falk et al. do not disclose that the first and second modulated 
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photonic signals are encoded using orthogonal codes. However, Roberts further teaches encoding 
transmitted signals with orthogonal codes to provide a monitor/dither signal (column 5, lines 49- 
67; column 6, lines 1-7). It would have been obvious to a person of ordinary skill in the art to 
encode the first and second signals using orthogonal codes as taught by Roberts in the method 
described by Falk in view of Roberts in order to provide monitor signals that can be easily 
recovered at the receiver to provide feedback for the control module already discussed with 
regard to claim 13. Examiner notes that claim 20 does not further recite details regarding the 
orthogonal codes. 



examiner should be directed to Christina Y. Leung whose telephone number is 703-605-1 186. 
The examiner can normally be reached on Monday to Friday, 6:30 to 3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 703-305-4729. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306, 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-4700. 



Conclusion 



3. 



Any inquiry concerning this communication or earlier communications from the 




